The solar energy and biogas energy are clean universal and renewable energy. a single solar photovoltaic power generation, solar thermal power generation and biogas power generation is still dependent on fossil energy to achieve stable. It is the national green energy plan to comprehensively use solar energy and biogas and carry out the solar-biogas hybrid generating technique. The photovoltaic/thermal with biogas unit power generation system is a combination of CPC-PV/T (as electric-thermal device), biogas boiler and ORC generator device. which is composed of CPC-PV/T, biogas boiler, controller ,battery, inverter, AC and DC load, Heat storage tank, ORC generator, steam generator. The composition and characteristics of solar-biogas hybrid generating system are demonstrated, several problems worthy of note in system design and application prospect of the system are also put forward.
INTRODUCTION
There are abundant solar energy resources similar to the United States in China, which much better than Japan and Europe. [1] . At present, solar power generation at home and abroad is mainly classified into solar photovoltaic power generation and solar thermal power generation according to the use form of sunlight. In 1954, the solar photovoltaic technology was developed rapidly after the first silicon cell was 1 made in bell laboratories in the United States. With the development of science and technology, solar photovoltaic/photo-thermal (PV/T) comprehensive utilization technology integrating photoelectric and optical heat has become a new hotspot in solar energy research [2] . China's biogas resources are also abundant, especially in the countryside, whose output mode is simple and low carbon. In developing countries, the promotion of biogas digesters can produce huge social benefits, not only solve the current shortage of resources, but also play an important role in ecological environment protection. [3] . Solar energy and biogas are both renewable energy sources with simple input methods, low cost of power generation, safe and environmental protection, and high efficiency. But the three systems operate separately will have their own defects. In a separate photovoltaic system, the efficiency of photovoltaic panels is affected by the temperature of the photovoltaic panels, which are still dependent on the grid during peak periods; The individual photo-thermal system also impedes its development because of the high cost; In a separate biogas generation system, the production capacity of methane is also affected by ambient temperature.
A kind of compound parabolic concentrator CPC -PV/T electric heating device is adopted in this system, the device is modified by the flat PV/T, compared with the independent photovoltaic or sunlight, CPC -PV/T device with its high utilization rate of the sun, cover an area of an area small advantages is favored by scientific researchers. Solar power generation and biogas power generation, can make up the instability of independent power generation and the flaws of the resources, both to reduce the cost, and improve the utilization rate of solar energy, which can guarantee the power supply reliability. Photovoltaic/thermal and biogas power generation system is a complete green energy technologies free from depending on fossil energy, which can make a variety of renewable energy effectively, reasonable coordination, interdependence, mutual protection. The technology of biogas power generation is improving, which lays a solid foundation for the development of photovoltaic/photo-thermal system and biogas system.
THE CONFIGURATION OF PHOTOVOLTAIC/PHOTO-THERMAL AND BIOGAS POWER GENERATION SYSTEMS
The system structure diagram of photovoltaic/photo-thermal and biogas power generation is shown in figure 1 . Photovoltaic/thermal and biogas power generation system is mainly composed of a compound parabolic concentrator CPC -PV/T electric combination device, the steam generator, gas boiler, ORC generator, controller, inverter, ac/dc load, storage battery, heat storage tank and other components. The system is solar energy, methane gas, heat storage tank and the collection of storage battery and other energy generation technology, coupled with intelligent control technology, the system completely conforms to the requirements of the renewable energy power generation system. The system consists of four parts: the power generation, the inverter, the energy storage and the control parts.
CPC-PV/T Electric Heat Interconnection Device
Kern and Russel first proposed the concept of solar thermal power generation in 1978, which will combine pv with photo-thermal. We can improve the conversion efficiency of photovoltaic panels by reducing the temperature of photovoltaic panels, and convert the solar energy "discard light" into heat, thus the utilization of solar energy is improved. [4] .However, the heat transfer performance of the device can be improved, and its power, thermal efficiency and comprehensive utilization are still restricted [5, 6] The condensate water of the system needs a high temperature, and the water-cooled CPC-PV/T electrothermal unit is a better choice. Its profile is shown in figure 2 ; Its main structure consists of CPC -PV/T framework, CPC condenser, Glass cover, Sandwich air, Toughened glass plate, Upper fluid channel, Photovoltaic cell components, Bonding layer, Lower flow channel, Panels and Thermal barrier [7] .the principle as follows: CPC condenser converts sunlight together and goes through the glass cover and top fluid channel (5 cm), part of the light (mainly infrared) heat absorbed by the upper fluid, working medium, the vast majority of visible light by remaining toughened glass and laser irradiation to the photovoltaic cells components, photovoltaic effect is produced. At the same time, the lower fluid channel absorbs the heat from the back of the photovoltaic panel, reduces its temperature and improves the generation efficiency of the photovoltaic module [8] . The flow channel of the device is embedded in the collector plate, as shown in figure 3 . It can not only absorb the temperature of photovoltaic panels, increase the efficiency of photovoltaic power generation, but also absorb energy from the original "abandoned light" through the water medium, which can be used for photovoltaic power generation. The CPC-PV/T electro-thermal unit is the third generation of photovoltaic power generation technology [9] , Its concentration ratio is divided into high, medium and low. Bunea studied silicon-based photovoltaic power generation system and concluded that concentrated ratio and efficiency of the system was positively related to relationship, and covers an area of about conventional back a quarter of the improved battery efficiency under 5 times more concentrated can be as high as 22.8% [10] .
Inverter Part
The photovoltaic part of the system can only generate direct current, while in the daily production and life of people, the system with dc power supply is very limited, and most household appliances belong to the ac load. Therefore, when running the ac load, the inverter must be used to convert direct current to ac for use. It is also one of the core components of the power generation system, which should be paid more attention to this when selecting capacity and machine type. The efficiency of the inverter determines the capacity of the solar cell and the battery. The domestic and foreign power grid has strict technical requirements and performance indicators for the equipment connected to the power grid. [11] , Currently, the most widely used in small power generation system is the photovoltaic micro-inverter. In recent years, pv micro-inverters with power rating of 200 W to 500 W have become hot spots in markets. Its structure is very flexible, and when long time, high efficiency and stable operation is pursued, it also takes into account the volume and cost of the equipment.
Energy Storage Part
The energy storage part stores the excess energy when the system is fully supplied. When the load increases and power supply is in shortage, the battery discharge to ensure the stable operation of the system. At present, the most economical and convenient way of storing energy is to use lead-acid storage battery, which has excellent performance, low cost, large capacity and stable power supply. The charging and discharging efficiency of the accumulator is the root index of the energy storage lead-acid battery in the system, and the efficiency of the system directly affects the efficiency of the whole system. The charging and discharging panels sketch efficiency of the accumulator is the root index of the energy storage lead-acid battery in the system, and the efficiency of the system directly affects the efficiency of the whole system. The accumulator also acts as an energy regulator and balance load. At the same time, the thermal part also has energy storage, which is the most effective way to solve the mismatch between solar energy supply and demand. When the load is reduced, the excess heat is stored in the heat storage device. When the light is insufficient or the peak of electricity is used, the heat storage of the accumulator can meet the needs of power supply, which ensures the stability and continuity of the power grid. At present, the thermal storage of molten salt has been proven to be mature, safe and reliable in the field of photo-thermal power generation.
CONCLUSIONS
The combined photovoltaic/photo-thermal and biogas generation system is an attempt to save energy and environmental protection, improve efficiency and reduce costs. The CPC-PV/T electric heating unit not only enhances the efficiency of photovoltaic power generation, but also generates hot water for photovoltaic power generation combined with biogas, biogas power generation is a guarantee for a single CPC-PV/T power generation system to realize the reliability of power supply. Compared with the single photovoltaic, thermal power generation, and biogas power generation, photovoltaic/thermal and biogas power generation system has realized the completely getting rid of the fossil energy dependence on green energy technologies, it is possible to realize the power supply system of discontinuity.
